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More  or  less  pronounced  and  depending  an  the  region,  the  year  and 
alao  the  variety  cultivated,  tobacco  mildew  la  vary  widely  dtatrlbuted 
throughout  the  world.  Under  the  nant  of  "white",  or  "*ilte  nold  or  white 
rust".  or  "powdery  elide*",  etc.,  it  la  known  In  alnoat  all  count r lea  in 
which  tobacco  la  cultivated. 

A  few  flgurea  will  ledloate  the  extent  of  tfco  danagee  ceuaed  by 
oidlun.  gopklna  (1928)  reported  loeaea  an  high  an  SOX  of  the  herveac  In 
South  Africa  on  certain  plantations.  la  totals.  Altxaadraff  (1937) 
evaluated  the  laaa  ceuaed  by  the  disease  at  300.000  rubles  alone  In  the 
region  of  Yalta  la  1926.  D'Aagreamd  (1924)  estlauted  the  percentage  of 
infectad  leaves  at  3X  la  1922  and  nt  4X  In  1923.  hut  noted  that  the  loss 
wad  actually  ouch  higher  because  13-181  of  tha  beat  leave*  (botton  and 
nlddle)  were  affected  and  due  to  this  completely  lost  for  export  to 
Metrics  which  la  the  principal  Inport  market.  Oo  tha  other  hand, 
lour  1  quet  (1946)  le  Madagascar  considered  tha  daaage  as  of  llttlo  noononlo 
leportanoe  bee auae  tha  elide*  primarily  affected  tha  older  plaeta  kept 
to  rale*  aeed.  However,  the  situation  has  since  changed  la  this  country 
during  the  lent  13  years  and  It  baa  becena  aaoesaary  to  institute  exten¬ 
sive  protection  against  tha  dlseaas. 

HO  IP8XT1TT  or  TR1  MIAlia 

Although  tha  fully  davelopdd  fore  of  the  oldtia  of  tobacco 
(o'liV.en  tabecl  Thun.)  Is  related  very  generally  to  Erysiphe  c  Ichor  ace  axon 
D.C.  >  Its  exact  Identity  la  still  a  subject  of  discussion  In  certain 
countries,  la  there  only  one  spa  cl  as  of  tobacco  parasite  with  a  certain 
-«a.r  of  biological  races  or  axe  there  several  species  of  Eryslphaceee 
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which  are  capable  of  developing  Imperfect  forms  on  this  plane?  It  is 
difficult  to  decide  the  question  because  the  mopthology  of  the  forms 
of  oldiurn  makes  it  difficult  to  distinguish  between  species.  Only  the 
examination  of  the  perlthecla  can  give  us  valid  indications  but  their 
formation  is  far  from  being  constant  and>  In  many  countries  such  aa 
Madagascar,  has  never  been  demonstrated. 

this  question  la  Intereating  not  only  from  a  theoretical  view¬ 
point.  It  poses  the  specific  problem  of  tha  boat  plants  and  consequently 
tnat  of  tha  risk  of  contamination  which  certain  types  of  plantings  nay 
rapraaent  for  tobacco  plantations. 

Xryslphe  cichoracearua  possesses  a  frequently  evanescent 
mycelium  producing  short  conldlophorea  which  carry  more  or  less 
cylindrical  or  ellipsoid  eonidla  with  a  length  of  25-45  microns  by  16-26 
microns  vide.  The  globulose  perlthecla  with  a  diameter  of  80-170  microns 
carry  colored  fulcra  generally  enclosing  10-20  ascl  ovoid  in  shape  and 
each  no  really  containing  two  aacospores  of  2-28  x  12-20  microns. 

The  validity  of  tha  binomial  X.  <s  ichor  acaarum  DC.  >  adopted  by 
Salmon  (1900)  who  mdholttedly  did  not  always  follow  tha  international 
rules  of  namanclatura.  has  base  disputed  In  particular  by  Gooka  (19S2) 
ifco  regards  It  an  a  synonym  of  I.  communis  Walbr.  ax.  Pr. 

This  point  of  view  la  contrary  to  the  usage  of  the  greater  part 
of  tha  researchers  and  Snhnitt  (1933)  did  point  out  that  the  use  of  the 
term  E.  cichoracearua  established  by  Ikrat  in  1821  was  adaquate  to  con- 
fin  the  validity  of  this  binomial  which  should  be  actually  X.  cichoracearua 
X.  ax  Mar  at.  In  order  to  be  entirely  correct. 

Kryslpha  polyphase,  a  collective  species  established  by 
Hanaarluwd  (1945)  **>o  here  specif ieelly  included  tha  dldium  tabacl. 
morphologically  differs  fro*  1.  debar  acearum  only  by  Its  aeei  which 
may  coetala  three  or  four  spores  amd  where  tha  number  of  aaei  par 
perl  thee  ium  la  8-17  for  the  matrix  form  (forms  metrical!#)  VUromlcaa 
apecloaae  and  10-20  for  f.e.  begonias  {Choirs  da  Lorraine).  Aa  noted 
by  ftluoar  (1952),  the  morpholoyl cal  characteristics  aa  well  as  the 
serins  of  hosts  of  8.  polyphaga  suggests  its  possible  identity  with 
X.  horrldula  (Walbr. )  lev. 

The  perlthecla  of  X.  cichoracearua  have  been  observed  on  tobacco 
la  several  cmentrlaa  of  Europe  sod  specifically  la  Italy  (Marcelli, 

1949),  la  Turkey  (Ducomet,  1928),  and  also  la  hr  sail  (Averma-Sacca, 

1922).  Tha  abtamce  of  perlthecla  prevmstad  Palm  (1921)  la  Java  from 
daft  alt  sly  r  slating  this  apeclea  te  tha  dldius  observed  on  tobacco  amd 
characterised  by  cost  Si  pharos  of  150-210  x  12-17  aiorone  amd  of 
cylindrical  ocnldta  of  25-40  x  15-20  mierems.  Mo  waver.  d'Angremcnd  (1924) 
believes  that  it  nay  be  identical  with  E.  lamp  roc  arpa  (Uelbr. )  Lev.  tdilch 
la  cent  Ida  red  to  be  e  aymeaym  of  L  c  Ichor  acearum. 
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Ihe  Erysiphe  eabacl  Saw  la  alao  assumed  to  be  a  synonym,  at  least 
la  parti  for  X.  cichor  act  arum. 

rq*  SPECIALIZATION  OF  THE  PABA3IIE 

Obliged  to  live  as  parasites  Ilka  the  rusts$  the  Eryslphaceae 
display  a  more  or  leas  pronounced  specificity  in  regard  to  the  plants  on 
which  they  can  develop.  Although  the  sea *  morphologically  differentiated 
apeclea  appears  capable  of  existing  as  parasite  on  a  large  number  of  boats 
—  which  la  the  caaa  of  eryalphe  clchoraeaarum  which*  according  to 
Jaczauskl  (1927)  la  encountered ' on  226  spades  belonging  to  25  different 
fanllles  research  by  many  eathore  has  demonstrated  the  existence 
within  this  epeciee  of  numerous  physiological  races  more  or  less  narrowly 
specialised.  Some  authora  euch  aa  Hanaarlund  In  1925  have  considered 
this  specialisation  a«  being  very  strictly  confined.  Others*  such  as 
Blumer  (1926),  have  believed  that  such  specialisation  was  much  leas 
advanced  than  it  appeared  to  be  at  firat  sight.  Tht  latter,  among  others, 
drew  attention  to  the  fact  that  the  erysiphaceae  can  attack  weakened 
plants  belonging  to  species  which  are  totally  resistant  to  infection 
under  normal  conditions.  _  _  _ _  _  _ 

Blumer  (1926)  was  lead  to  consider,  on  the  baeia  of  biometric 
methods,  that  ths  collective  species  B.  polygool  and  X.  ci  choree  ■■rum 
Include  lineages  or  subapacioua  which  era  wall  defined  and  which  can  be 
differentiated  by  the  dlownslons  of  the  coddle,  however  —  perhaps  due 
to  ths  presence  of  more  than  one  lineage  —  these  dimensions  may  not 
always  be  on  the  a  sow  host  end,  on  the  other  hand,  the  smm  dimensions 
may  correspond  to  several  different  species.  Although  the  biooietric 
chsrecteri sties  of  the  conldla  can  therefore  be  utilized  to  a  certain 
extent  in  the  differentiation  of  the  lineages  of  the  same  species  accord¬ 
ing  to  this  author,  they  do  not  make  it  possible  to  reference  an  unknown 
oidlum  or  type  of  tobacco  mildew  to  e  particular  epeciee. 

The  work  of  Sctssltt  (1954)  on  E.  clchoraceerun  shows  on  ths  con¬ 
trary  that  chars  is  no  morphological  basis  which  makes  It  possible  to 
distinguish  these  different  forma. 

On  the  other  hand,  within  the  aane  blotype.  considerable  biometric 
differences  say  show  up  dspendlng  on  the  epeciee  which  la  host  to  the 
parasite.  The  experiences  of  experimental  lnnoculetlon  of  Haaaiarlund 
Cl 954)  In  Sweden  which  induced  this  author,  in  contrast  to  what  he  him¬ 
self  thought  20  years  earlier,  to  establltfi  the  collective  species  E. 
poly  phage  demonstrates  this  problem  very  well.  This  author  tharefore 
wploya  the  term  matrix  form  or  forma  matrlcalls  for  designating  these 
morphological  forme  which  have  no  relation  to  the  special  last  Ion  of  the 
parasite.  The  conldla  of  ths  X.  polyphaga  f.m.  ofcryeanth  eel  -  Iodic  1. 
for  sxasple.  measure  on  the  average  40  x  20  si  crams  whereas  those  of  X. 
polyphaga  f.m.  aolaal-tubaroal  measure  only  27  x  13. 
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Coactraing  specifically  the  tobacco  mildew*  many  plants  in 
various  countries  have  been  suspected  of  hosting  the  parasite  responsible 
for  the  disease. 

In  JSva,  an  ofidiuo  v as  reported  by  Schwarz  (1926)  on  a  very  widely 
distributed  weed,  physalls  minims.  The  measurement  of  the  conldia  gave 
as  average  dimensions  30.27  x  17^01  microns  as  against  31.90  x  16.19  and 
31.18  x  15.16  for  those  collected  on  tobscco  respectively  at  Buitensorg 
and  in  Vbrstealand.  The  author  therefore  comcludsa  --  perhaps  hastily  -- 
on  the  identity  of  the  parasites  of  physalls  and  of  tobacco.  The  same 
is  supposed  to  be  true  for  hellotropum  lndicum  (D’Aagremond*  1924). 

Also  in  Java*  Thung  (1937)  reported  an  oidlum  on  crotolarla  junceo 
and  also  on  peanut  plants  growing  in  plantations  of  infected  tobacco. 
Kowever#  he  made  no  statement  on  the  possible  identity  of  the  parasites. 

The  plants  of  the  family  of  Cucurbltaceae,  on  which  mildew  is 
very  frequent*  may  have  special  importance  as  sources  of  infection,  in 
the  Crimea*  Inoculations  carriad  out  by  Deckanbach  (1924)  on  various 
species  of  cucurbltaceae  by  means  of  conidia  collected  on  tobacco  gave 
positive  results.  However,  the  author  did  not  observe  the  formation  of 
sexual  fructification  on  these  plants  —  nor  anywhere  else  except  on 
tobacco  —  whereas  both  he  and  Xortneff  (1927)  found  than  In  abundance  on 
the  melon  of  the  parithicit  of  K.  clchoracearum  and  of  aphaarotheca 
full glass. 

In  Italy*  Marcel 11  (1949-1950)  demonstrated  by  cross  inoculation 
under  glass  that  S.  fuliginea  was  not  pathogenic  for  tobacco.  .  On  thn 
other  hand*  E.  clchoracearum*  Identified  on  tobacco  due  to  the  formation 
of  numerous  perlthecla*  only  slightly  Infected  various  species  of 
cucurbltaceae'  —  without  here  farming  perlthecla  —  and  was  antirely 
incapable  of  infecting  the  species  of  11  other  families  tastad,  although 
they  are  know  as  boats  of  K.  clchoracearum.  Such  a  degree  of . specialisa¬ 
tion  la  regard  to  robncco  la  sufficient,  according  to  this  author*  to 
Justify  the  designation  proposed  by  Jsesevskl  of  S.  clchoracearum  f. 
nicotian ae. 

la  opposition  to  thla*  Uosuni  foahil  (1952)  In  Japan  axperinsntally 
infected  Cucurbltaceae  wKh  various  types  of  mildew  and  found  that  I. 
clchoracearua  of  tobacco  was  not  pathogenic  for  cucumber. 

Blumer  (1952),  during  hie  investigations  at  Zurich  on  the  special¬ 
ization  of  tha  Kryaiphacaaa,  found  new  species  sensitive  to  K.  polyphege 
of  cucumber  which  brought  the  total  of  known  hosts  for  Chase  species  to 
sous  100  including  tobacco.  Inversely,  he  was  able  to  infect  cucumber  by 
conldia  collected  from  to  banco. 

In  frenee,  Ducoaet  (1921)  reported  a  mildew  on  the  potato  which 
he  was  not  able  to  determine  with  certainty  sines  the  existing  psrlthscla 
did  not  contain  any  aael.  However,  hs  believed  that  this  concerned  B. 
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cichoracearuin  or  *  related  form.  perhaps  E.  sol  an i >  a  spaciaa  reported 
by  Vahua  (1902)  but  not  described.  Ia  regard  to  this,  we  should  point 
out  that  Hopkins  (1948)  in  Rhodesia  was  able  to  Infect  tobacco  plants 
under  glass  through  eonldle  collected  on  potatoes.  However,  the  disease 
then  developed  with  a  lesser  virulence  when  the  oonldla  used  for  infection 
originated  directly  froa  tobacco. 

It  Is  evident  that  the  results  obtained  are  soaevhat  different 
according  to  the  different  authors.  This  can  be  explained  at  least 
partially  becauaj  It  Is  alaose  certain  that  not  oily  one  biological  race 
of  oldiua  exists  on  tobacco  but  regional  forms  and  perhaps  different 
specie'*  (Eryslphe  clchoracearua  end  S.  polyphage.  for  ixaiplii  Inasmuch 
aa  these  two  species  oiay  be  definitely  distinct)  which  may  be  the  ceuse 
of  the  disease. 


The  general  absence  of  perltheoisi  the  uncertain  systematic 
reliability  of  the  morphology  sad  the  biometrics  of  the  Imperfectly 
developed  form,  the  necessarily  frageaatary  character  of  the  few  expert* 
■Kits  of  cross  Inoculation  which  have  been  carried  out.  prevent  us  from 
formulating  a  definite  conclusion  an  thi*-  point. 

However  that  nay  be.  there  seen*  to  exist  ana  or  sane  races  of 
oldlum  specialised  an  tobacco,  if  not  exclusively  at  laast  fay  preference. 
Arom  certain  of  the  Investigations  referred  to  above,  it  would  sew  that 
e  rather  large  nunber  of  vegetable  a  pec  las  era  frequently  capable  of 
providing  nlnox  development  of  aoma  form  of  too  parasite  whereas  a  large 
development  and  the  formation  of  saxual  fructification  --  outside  of  con¬ 
ditions  of  the  milieu  ••  require  s  much  more  advanced  specialisation. 
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The  oldlum  first  develops  on  the  lowest  leaves  of  tha  tobacco 
plants  in  the  fora  of  small  circular  spots  which  art  cowed  by  a  white 
■ffloraacancs  and  havs  a  diameter  of  1  as  or  lass.  The  spots  rapidly 
appear  in  large  numbers  on  the  upper  face  of  ths  loaves  and  sometimes 
oven  loin  to  form  a  continuous  whits  coating.  However.  d'Angramond 
(1924)  lh  Java  observed  that,  contrary  to  popular  opinion,  ths  first 
symptoms  do  not  appear  on  the  upper  butoa  ths  lo*wr  face  of  ths  loaves 
and  soma  foci  of  infection  than  form  on  tha  upper  face  froa  where  tbs 
fungus  aprtadtf  along  ths  lateral  riba. 

Depending  span  the  severity  of  ths  attack,  the  infection  may  be 
llaltod  to  the  leaves  of  tha  bees  or  spread  over  the  entire  plait.  Tha 
stalk  Itself  and  the  ramifications  nay  also  be  attacked  (Bouriqest. 
1946). 


The  powdery  *hite  appearance  characteristic  of  ths  disease  la  due 
to  the  ease  of  coeldla  formed  by  the  fuagus  but  It  also  happana  that, 
during  Incubation,  the  climatic  conditions  become  unfavorable  for  the 


normal  development  of  the  parasite.  Spores  aze  then  not  formed  and  the 
infection  Is  difficult  to  detect  locally.  However,  the  affected  leaves 
present  a  pale  yellow  shade  different  from  the  normal  yellowing  of  the 
mature  plants.  The  upper  layer  of  cells  of  these  leaves  Is  entirely 
penetrated  by  the  mycelium  and.  whan  the  conditions  become  favorable  for 
speculation*  the  entire  surface  is  rapidly  covared  by  the  typical 
whitish  coating. 

If  such  infected  leaves  not  carrying  conidi*  sre  erroneously  con- 
■1  dared  as  mature  end  sre  harvested  end  stocked,  they  rapidly  turn  black 
and  may  rot  completely  (Hopkins.  1956). 

At  processing,  we  occasionally  see  dear,  round,  mull  or  large 
spots  or  pustules  on  the  leaves  which  were  not  apparent  on  the  green  leaf. 
As  a  general  rule,  they  are  caused  by  the  action  of  the  oldlum  on  the 
cells  of  the  leaf. 

According  to  Moor  a  and  Racial  (1938).  the  adoption  of  the  practice 
of  "flue  curing"  la  South  Africa  has  greatly  increased  the  lepoxceac*  of 
oldlua.  Leaves  which  presented  only  tree  as  of  the  Infection  upon  harvest¬ 
ing  become,  after  processing,  so  strongly  narked  that  they  lose  any 
commercial  value. 

It  would  seem  very  unlikely  that  dtdlua,  a  disease  of  the  vegetative 
organa,  has  any  action  oa  the  aeeda.  This  point  wee  coafiraad  by 
Iferosoff.  Zelenina  and  Bunina  (1936)  *w  observed  that  the  infection  did 
not  alter  the  viability  of  the  seed  grains. 

*  sonatinas  observe,  for  example  la  Madagascar  (hourlquat,  1946). 
on  the  oaaldlopherea  of  mdlun.  small  pyoaidla  of  the  aupcr-p«aalta 
Clclmeo  bolus  a  as  at  11  de  *y.  which  is  hams  to  attack  a  large  mmaber  of 
Rryalpheceee. 

m  atmww  v  m  amSB. 

These  are  not  all  known  la  detail  and,  depending  o0  the  et^e  of 
developmast  each  ee  infection,  growth  of  the  ey  cell  us.  «d  production  of 
cooidle  or  the  farmatloo  of  pertthocle,  optimum  conditions  nay  be  entirely 
different.  Several  authors  have  investigated  this  pro  hi  as  by  artificially 
varying  teeperaturw  and  hygrenetrlc  condition*,  perhaps  due  to  Che 
probable  presence  of  eeverel  fores  or  spooler  of  Che  tehee oo  mildew.  the 
result*  of  theme  expmrlmmits  sons  tines  are  appreciably  different. 

Ilgh  humidity  in  apparently  aeasasnry  far  the  (are  last  Ion  of  the 
spores  of  oldiun  ead  coateguaatly  for  infect  I  an.  an  atmospheric  mtitw* 
of  (0-901*  according  to  the  invest  igeti  one  of  Uunsr  (1927)  an  l^ps  spa. 
nr  at  least  l)X  eecordtag  te  those  ef  Oealesdan  (1 954)  os  lettuce,  appears 
to  he  aneantlai  for  gernlaatloc  af  the  cosidla  of  Eryelphe  clohorooosrwm. 

Is  ths  experiments  of  Humor,  ths  duration  of  the  pmriod  of  inouhotioe 
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»•»  shorter  by  one  or  two  days  at  80-901  of  saturation  than  at  the  other 
hygromotrlc  conditions  tested  (60-70  and  40-30). 

Opposed  to  this.  Levykh  (1940)  In  ftissia  found  that  the  optima 
humidity  for  the  gornlaatlon  of  the  spores  of  ottdlua  t abaci  lay  between 
60  and  1001  and  for  Infection  between  60  and  731  of  saturation  and 
further  found  that  the  oldlta  geminates  wall  in  huald  ch sabers  on  dry 
slides  but  not  in  drops  of  water.  Marcel  11  (1930)  in  Italy  alao  obtained 
satlsfectory  development  of  E.  clchorecearun  on  tobacco  plant*  under 
glees  with  an  hygronvtrlc  stata  of  60  to  731 

The  appearance  of  fructifications  require*  entirely  different 
conditions.  A  very  high  hualdlty  Is  not  f*vorable  far  the  fanetlon  of 
the  cant  die.  Levykh  obtained  eonldla  by  lowering  the  ataoepherlo  moisture 
to  70-761.  In  regard  to  per lthecia.  they  are  formed  only  under  rather 
proaounood  dry  comdl tlooa  as  was  shown  by  various  researchers  Including 
61v»»*r  (1927).  We  do  find  la  general  that  the  perlthecla  appear  only 
rarely  in  huald  tropical  countries. 

As  concerns  the  taagieratura,  the  observations  of  the  various 
authors  differ  t  cm  what  In  this  respect.  Levykh  (1940)  observed  gemina¬ 
tion  of  oonldla  at  tasperatursa  bat we an  11  and  23  degrees  C.  Optlaua 
conditions  for  Inf  act  ion  lit  between  16  and  231  and  the  mat  favorable 
»«se  between  18  and  191.  Deal  fades  (1934)  on  lettuce  also  found  that 
temperatures  between  18  and  24°C  ware  favorable  for  the  gemination  of 
the  spores  ef  Bryatphe  clchorecearun  aad  or  about  16°  C  for  the  parasite. 
In  contrast  to  this.  Koeeouw  (1*37)  in  Smth  Africa  found  as  optima 
t superstore  23.3  C.  Me  development  occurs  below  5°  or  above  23°  C. 
However,  unreal  11  (1930)  obtained  vary  favorable  conditions  for  infection 
under  glees  at  23-28  C. 

As  pointed  out  by  Uvyfch.  the  Infection  nay  produce  Itself  under 
natural  conditions  even  If  the  dally  taaparatuxe  exceeds  the  maxim*  -- 
26.2°  C.  according  to  this  author  -•  provided  that  the  optimum  te^e re¬ 
turn  (18-19°  C)  la  attalnad  during  the  night. 

ilthmgh  cool  «d  moist  weather  and  a  very  lew  luminosity  favor 
tha  Infection  aad  the  growth  of  the  aqrcellun  within  the  leaf  tisanes, 
the  sperms  ere  produced  la  great  amber  (Hopkins  1928)  only  dm  the 
westhnr  becomes  dryer  aed  macs  sunny.  On  the  other  head,  several  authors 
Including  d'Angr amend  (1974)  stressed  that  heavy  mins  beetle  the  apores 
to  the  ground  Where  they  are  Incapable  ef  develop!^  e^rophyttonlly, 
retard  the  spread  ef  tha  disease. 

Consequently,  alternately  cool  and  moist  weather  (la  particular 
cold  nights)  mt  sunny  days  favor  both  Us  Infection  ad  the  formation  of 
the  oonldla  (Hopkins.  1928.  1936).  **ch  weather  therefore  constitutes 
ea  ess  sett  si  f  sc  tar  for  the  rapid  srtaaslon  ef  the  epiphyte.  In  centrist, 
late  heavy  tains  and  atenmaliy  hot  nl*hts  considerably  Intmtfms  with 
the  developaaat  of  tftdlun  oe  was  the  ease  in  thodneln  In  1927  (Hsmklnn 
19»). 
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All  thaaa  facts  correspond  perfectly  to  ths  observations  ends  ia 
various  couatrlas.  Za  Java.  d’Angraswod  (1924)  observed  tha  first 
attacks  la  plantations  with  a  high  ground  aatsr  lsval  and  In  tha  indigenous 
garden*  where  wind  and  sun  do  not  antar  freely.  Ihunj  (1936)  also  found 
thaaa  initial  foci  of  infaction  along  ditches  or  la  other  low.  tumid  and 
shaded  zo&as.  In  South  Africa,  Moor  a  0926)  also  attri  luted  tha  li^ortaaca 
of  the  infection  to  a  noiat  season  sad  sxcssalvc  Irrigation. 

The  call  defined  conditions  for  tha  development  of  the 
epyphlts  sake  it  uadarausdahle  shy  the  dlaaaae  la  of  vary  variable 
axcest  as  a  function  of  geographical  location.  In  Madagascar  diwi 
oldlun  is  aagllglbla  along  tha  ooaat,  it  is  frequent  on  tha  hlji 
plateaus  (lourlquet,  1*34).  Stass  oondltlona  also  explain  tha  aaaaonal 
davalopnsnt  of  tha  epiphyte  «*ieh  nay  vary  consider  ably  la  intensity 
fron  one  year  to  tha  uxt. 

Although  ollnatlc  conditions  play  a  prspondarant  rola  ia  regard  to 
oldlun.  other  factors  also  antar  into  tha  problae.  The  question  of  the 
resistance  of  s  specific  variety  *111  be  discussed  further  below  but  sons 
facta  nor  it  being  already  pointed  out  here. 

In  addition  to  conditions  favorable  for  the  Inaction  relative  to 
their  position  on  the  plant,  if  aeans  that  older  lama  are  aore  sensitive 
to  dldlun.  Thu^  (1939)  noted  that  tha  severity  of  the  attacks  Increased 
with  the  age  of  the  pleats  and  lourlquet  (1*46)  noted  that  the  disease 
vos  particularly  frequent  on  seed  plants,  this  nee  correlated  by 
D'Aagr eased  (19)4)  who  shooed  that  tryalphe  elcboraoeerue  develops  beet 
on  the  adult  lessee  of  lettuce  but  doee  set  grew  well  on  seedling*  and  on 
rapidly  growing  plants. 

It  has  also  bean  reported  that  heavy  doses  of  altrogaa  fertiliser 
favor  the  lnfmetloa  by  lnoroealeg  the  vegetative  developneet  of  ths 
tobaeao  (gnpktes.  1954).  however,  8'Ugnud  did  set  observe  any 
relattoe  between  the  intensity  ef  the  disease  end  the  eppUeatlee  of 
fertiliser  (1924)  er  aanaaiwa  aw  I  phots  with  or  without  superphosphates 
(If**). 


He  ooeldte  of  oldlue  are  easily  carried  by  wlad  aad  rain.  Those 
carried  by  the  wind  nay  cover  great  dlataacee  and  could  cause  the 
appearance  of  primary  foci. 

however,  the  question  of  edeterlag  of  gryaiphaonae  la  still  ia 
dlapute.  Ia  hot  ceuatriea.  it  la  evidently  leas  scuts  sines  the  parasite 
say  normally  survive  free  eae  eeeaea  to  the  ether  an  the  tobacco  pleats 
kept  Cor  bearing  seed  er  eiaply  for  pat  ten  end  ad  no  an  ep*taeeoue  er  eae. 

»p  oat  assay  boat  plants,  gy  vest  rant,  durteg  winter  is  t  super  at  a  countries . 
the  ergaae  able  to  easnarvy  the  f«|M  la  a  vegetative  fere  are  rare  er 
ere  ef  doubtful  a  value  aucb  as  bade,  remaining  l seven,  ad  nee- 1 I gal f tod 
aheetn. 


Uint  have  bMa  rtporttd  auppoaad  chlaaydcaporaa  but »  according  to 
VI anno t  Bourgln  (1949).  tha  thl chan lug  obaarvad  at  tha  extranlty  of  the 
hyphen  of  varloua  apaclaa  auch  an  Iryaipha  clchoracaaxun  la  primarily  a 
sign  of  degeneration. 

Tot  tha  tobacco  aUdae,  tha  role  playad  by  tha  parlthacta  in 
vl  near  lag  does  not  saaa  very  Import  ant  In  view  of  thalr  gtaaral  Infrequency. 
Aa  to  tha  various  typos  of  oldlusu  they  lose  thalr  capability  for  gaolna- 
tlon  nora  or  lass  rapidly  dapandlng  on  tsaparature  and  atnosphartc 
■olstura.  In  tha  axpsrlMttts  of  iavykh  (1940)*  share  vlrulanca  dacraaaad 
■oat  rapidly  batvaan  19-21  dagraas  and  40-581  of  Moisture.  With  an 
ataospboric  voisture  of  80  to  891.  tha  conldla  aurvlvad  only  12  days. 

However.  tha  oonldla  of  I.  horrldula  (ayaonyna  of  g.  polyphagaT)  nay  ba 
capabla  of  wintering  (Vi snoot  gourgla*  1949). 

wpki  s  asaam  ~  ssmommi 

Wherever  old  tun  la  widespread,  cultivation  techniques  nuat  bn 
designed  to  render  tha  nllleu  unfavorable  for  tha  darvalopnant  of  tha 
aplphyta  and  to  avoid  in  particular  an  •tceasive  humidity  at  tha  basa  of 
the  planta.  One  of  the  flrat  rulaa  Is  to  croid  shaded  aad  poorly  aaratad 
locations  ss  wall  aa  poorly  drainad  soils.  In  a  given  case,  tha  installa¬ 
tion  of  a  sort  or  lass  developed  drainage  ays  tan  nay  ba  contaaplatsd. 

Tha  apaelag  of  tha  planta  ahould  produce  aaaiaua  ooadltlsoe  af  frna 
air  circulation  U  order  ta  avoid  to  tho  great  oat  poaalbla  ant  ant  that  tha 
atmospheric  nolatera  under  cover  of  tho  lonvaa  roachoa  the  saturation 
point.  It  la  tharofora  gaeerolly  roooononded  to  apnea  tha  raaa  aufftaleatly. 
■Mover.  Thueg  (1937)  noted  la  regard  ta  this  point  that  Inoraaaed  leave 
development  aa  tha  reeult  af  wide  apaelag  of  tha  planta  Increased  the 
lapertanca  of  tha  attacks. 

Dcpar leant*  earrlad  out  la  1958  at  Madagascar  by  tha  Agronomical 
Kasaareh  Station  of  Uka  Alaotra  aatahllahnd  aa  aarrolatlon  batvaan  tha 
five  aathoda  of  apactng  sapor  lnantnd  aad  tha  lateaalty  af  tha  attacks. 

On  tha  other  hand,  tha  rave  nay  ha  oriented  aa  a  function  af  tha 
prevailing  winds  of  tha  partlavlar  region.  Put  tar  HI  (1923)  thud 
fauna  soda,  for  tho  vostarn  pvevtaee  af  tha  Capa,  ta  orient  thee  sewth- 
oeat  and  amrth-waat  In  swOh  naan  nr  that  tha  "southeasterly  wiedo"  eaa 
freely  anrnta  than,  lophlaa  (1938)  on  hta  part  advised  orienting  than 
free  east  to  want  which  allova  tha  plants  to  rseel  vw  a  avian  a €  nv 
shine.  This  orientation  also  shoved  Itself  ta  bo  vary  favorable  la 
Madagascar  In  1958  aad  gave,  by  comparison  to  a  aorth-mth  orlontatioa. 
a  higher  ylald  la  sound  and  la  nen-fradad  leave*. 

tha  lower  laavaa  can  tribute  both  to  nplntoia  a  high  humidity  at 
tha  hood  af  tha  plant  aad  an  tha  nthar  hand  regularly  carry  tha  flrat 
fungi  of  Inf  action.  Thalr  allalnatlea  la  a  highly  raaavanadad  ananwra 
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by  numerous  authors.  Hopkins  (1928)  found  that  ths  rtaovsl  of  six  to 
sight  of  ths  lower  leaves  did  not  affect  the  harvest  since  the  plants 
produces  new  leaves  above  the*,  and  reduces  the  attacks  of  oidiun 
appreciably.  In  other  experleeatSi  this  author  (1930)  noted  that  the 
plaotlaga  so  pruned  produced  638.8  pounds  of  preen  leaves  per  ecre  (with 
e  49%  loee  free  Becterlua  aagulatua  end  Ctrcoipore  niootieaee)  ee 
against  383.21  pounds  and  341  of  losses  far  plants  not  having  bean 
pruned. 


Moors  and  tetlef  (1936)  suggest  carry  lag  out  this  operation  in 
tha  plants  to  about  30  c*  above  ground  and  to  continue  it  et  suitable 
Intervals  until  aaturlty  approaches.  At  that  tins,  all  tha  laaves 
located  at  less  than  30  ca  fron  ths  ground  autt  be  raaoved  end,  obviously! 
the  lowest  leaves  reaalnlng  on  the  pint  should  not  touch  the  ground. 

At  Madagascar  in  1957.  it  use  obaarvnd,  on  the  other  hand,  that 
pruning  to  a  height  of  30  on  weaadad  ths  objtctlve  and  lost  valuable 
leaves.  Continued  pruning,  l.a..  the  rantvnl  of  4  or  3  leaves  during 
the  growth  of  the  pleat  la  such  aaeaar  chat  no  leaves  teuch  ths  greund 
was  asioh  preferable  a  lace  it  permitted  a  ylmld  of  an  average  per 
plaatlag  Oarealla")  ef  3.23  kg  of  aaund  lean*  after  drying  ea 
against  2.73  hg  with  systematic  pruning  to  a  hleght  of  20  an  off  the 
ground.  2.21  hg  without  pruning  and  only  1  kg  with  pnasl^  to  a  height 
of  30  cn  above  the  ground. 

frunlng  la  often  aoooepaalad  by  cheeleil  treatment  sod  Increases 
the  efficadicy  of  the  latter  very  neck.  Thai  results  of  tha  ax  par  1  mam  t  a 
carried  out  at  Madagascar  even  load  to  tbs  aoaclualoa  that  ehaatoal 
treatment  should  he  married  set  only  on  plantations  wht*  are  wall  eared 
far  and  r  ocularly  pruned. 

la  oar  tala  rag  lama,  eUlvm  la  hanvy  in  a  a  ad  beds.  It  thee  tin-in 
necessary  to  select  e  well  smpoeed,  warn,  ivsaey  location  distent  from 
trees  and  with  e  fertile,  wall  drained  mad  cultivated  aeil.  letlef  (1931) 
aloe  raiiamudii  la  add  it  ten  to  ehealeel  treatment  and  eventual  atari  li* 
aatloa  ef  this  sell,  to  raise  tha  top  of  tha  rows  about  13  ca  above  tha 
ground  la  order  to  further  laprom  dr  Hoags. 

It  la  obviously  inadvisable  to  introduce  lato  crop  rotation  plants 
sensitive  to  toheeoo  alldew  unless  ths  plant:  lag  ef  the  tobacco  and  that 
of  such  pleats  has  been  preceded  by  cult  tree  tag  several  other  species 
d»l*  are  resistant  to  old*  we  Qgspkiaa.  1136),  In  addition,  sensitive 
plants  in  the  neigh bnchoed  of  tobeewo  plantntloaa  eenatltvta  a  danger 
foe  the  letter  Which  should  be  avoided  as  auc*  as  paeeihla. 

furthermore,  sloes  the  development  or  the  oidiun  la  seasonal. 
Judiciously  selected  Aston  ef  planting  Mg  soaks  It  petal  hie  to  piece  the 
development  of  tha  plants  outside  of  tha  period  favorable  far  the 
epiifeyte.  Vary  special  taper  tames  should  Me  liven  ts  the  fact  that 
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harvesting  should  begin  before  Che  onset  of  cool  nights.  Earl j  planting 
therefore  constitutes  an  essential  step  in  the  Union  of  South  Africa 
(Hopkins*  1936).  the  same  van  true  in  the  eacperlaenta  at  ttedagascar  in 
1936  which  established  comparisons  between  four  dates  of  planting  start- 
lng  between  15  January  and  1  March  where  the  plots  planted  in  January 
were  free  of  infection  but  the  attacks  became  aore  and  more  heavy  for  the 
later  date*. 


Naturally*  the  use  of  varieties  combining  good  economic  qualities 
with  s  tested  resistance  to  the  parasite  constitutes  e  choice  eethod  la 
the  control  of  the  disease.  In  the  cess  of  tobacco  mildew*  the  problem 
la  complicated  by  the  fact  of  the  multiplicity  of  liaeegee  of  the  pereelt«. 
As  pointed  out  by  Hopkins  (19561*  varieties  having  proved  their  resistance 
In  e  given  location  may  be  very  vulnerable  elsewhere.  Selection  must 
therefore  be  made  locally  end  the  producer*  of  seed  grains  should  place 
thalr  fields  of  seed  plants  so  that  optimum  conditions  exist  for  the 
development  of  the  disease  and  it  will  become  easy  to  eliminate  the 
sensitive  plants. 


In  Java*  Th-ing  (1935)  noted  that  the  Urgm-lasvad  varletlee  such 
aa  1-J.l  and  W  were  more  swlcusly  effected  than  those  having  a  leas 
luxurious  growth  auoh  aa  Kaaaarl  oar  Tf-10.  Hie  seme  author  (193*,  1939) 
stressed  the  resistant  ahar  enter  of  the  variety  Timor -VOretonUnd  which 
'^■■tned  practically  tree  of  oldium  idiom  brought  late  contact  with  heavily 
infected  Uncagon  of  the  variety  Chlorine  x  K-w-10. 

Xn  Smith  Africa,  the  variety  Hickory  friar  with  large  and  thin 
lesvee  toich  was  widely  cult  Wet  ad  during  e  certain  period,  showed  Itself 
to  be  sensitive  end  wee  repleced  by  tobecco  of  the  Orinoco  type.  Hopkins 
noted  in  1931  that  the  heavier  types  such  as  Orinoco  ifetce  seen  sad  Marne 
presented  a  certain  reel  stance.  Several  years  ego,  resesrob  was  under¬ 
takes  on  a  variety  combining  satisfactory  agronomical  and  technological 
characteristics  with  the  nearly  complete  lmeuaity  found  among  vmriaua 
members  of  the  to  bacon  family  hut  unfortunately  not  vary  oleeo  to  the 
aonmerotal  typo  (Stephen,  1934). 

It  hoe  been  noted  in  Husain  that  hybrids!  of  Nicotians  glutimoea 
end  N.  tomamtoclfarmla  presented  s  vary  interesting  degree  of  roe  licence 
to  tobacco  mildew  and  also  to  tobeooo  mosaic  (Tsrnovmky,  1947).  firperi- 
ments  wars  carried  out  on  “vegetative  hybrids*  obtained  by  grafting  types 
of  tobacco  sees  1  rive  to  oldium  on  i sauna  varieties.  Accurdu*  to 
Toraovaky,  1931,  these  forms  prmsmrvmd  const  amt  ImtxinWy  for  A  or  5 
gsasrstloms  sad  ami  at  a  lead  this  characteristic  OutIm  cross  hremdlM  of 
the  subsequent  gmasratloae. 

At  Krasmodsr,  hybrids  resistant  to  various  diseases  Including 
oldium  ware  ebtataed  by  crossing  the  variety  Hubee  44  with  n.ootlana 
allveetrla.  N.  tomantoatforwia  ud  N.  glutineaa  sad  by  again  aroma  lag 
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the  resulting  hybrids  with  Subec  44.  The  ianunlty  of  N.  slats  and  N. 
ssndsrs  were  show  to  be  unsuitable  due  to  the  sterility  of  the  hybrids. 
Crossing  of  II.  glauca  with  tobacco  and  N.  rustics  {reduces  infertile 
hybrids.  Resistant  ohaxaeteristics  sxist  lu  the  varieties  Dubec  7» 

Aibea  366*  Semim  47/10.  Alwa-Atlaehy  313.  Trapesold  161.  trapezoid 
Talaaaky  and  Ostrollst  tanuy  (texaovsky.  1938). 

la  Italy.  Maraaill  (1949)  did  research  on  the  decree  of  sensitivity 
of  varlwa  species  o f  Nicotians  sad  races  of  M.  rustics,  on  plants  growing 
under  glass,  under  conditions  favorable  for  the  development  of  oldiua. 
About  tw  weeks  after  the  appearance  of  the  conldle*  the  percentages  of 
laaf  surface  affected  by  the  pareaite  wore  the  following  in  the  various 
species  of  Nicotians  I 


K.  land  folia  75* 

N.  virglalce  75 

M.  barvenensls  70 
I.  fruetlcoea  51 

N.  fcaalllaaala  48 
K.  aecrophylla  30 

Wnrene  N.  glauca.  m.  glut!  boss,  M.  tenenaeae.  K.  paniculate  end  N.  elate 
rcnala  unaffected  end  K.  allveatrla  above  only  e  negligible  degree  of 
infection.  Anwg  the  en—irnlai  varieties,  the  author  recorded  the  follow 
Ing  percenttgcsi 

Peruatltsa  ggg 
Zanthl  Jake  74 
Kreegovlna  60 
SbiIub  krlery  M 
Virginia  aright  34 
Sweets  a  31 

kMStean  Kentucky  31 
Insistence  X3I  43 
Maryland  di  Cave  38 
Maryland  It  prodot  to  37 
Burley  di  gran  rwddito  36 

According  to  hie.  these  figures  shoe  6>ai.  thi  plaster*  should  pleat 
one  of  the  lest  three  or  peeelhly  five  wist  lee  uberever  the  disease  Is 
andante. 


Since  the  leaven  ef  tebeece  very  street  ly  retele  th*  f‘<w  per  tides 
*41*  in**  •••» teat  with  then,  any  chant oal  treatment  app  «d  to  the 
leaves  has  the  risk  of  lnrseedlebly  el  t  nr  lag  the  quality  of  the  prepared 
tobacco,  fungicides  vfcich  give  excellent  results  age  lest  old  1  us  oo  other 
pleat  legs  nty  therefore  show  thwa  elves  we  el  sea  u  this  case  or  nay  require 
■pedal  Methods  of  application. 
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Sulphur,  Wiloh  la  a  valuable  anticryptogaalc  agent  In  the  control 
of  oldltaa  when  applied  aa  a  pcvdtr,  renders  tobacco  totally  unfit  for 
aoaauaptloa.  It  la  of  llttla  uaa  tbarafora  that  It  la  effective  to 
.98-99X  In  tha  control  of  tha  dlaaaaa  (D'AnpMondi  1924).  Iomvki 
sulphur  acta  largely  by  eel t ting  Taper*  and  tha  difficulty  can  therefore 
bo  avoided  by  replacing  ducting  of  tha  plant  olqnenta  a bora  ground  by 
spreading  tha  sulphur  at  tha  foot  of  tha  plant. 

Such  spreading  aunt  obviously  be  affected  with  sufficient  cara  to 
prevent  say  of  tha  sulphur  (hr on  reaching  the'  laavaa  and  during  a  tin* 
whan  tiio  air  la  perfectly  still*  However,  Alexaadroff  (1927)  recocnaadad 
In  tha  Crtnea  that  not  only  tha  ground  but  also  tha  low  laavaa  should  ba 
dusted.  Ota  tha  other  hand.  In  apltn  of  ell  care*  Moore  end  Katlef  (1938) 
found  through  chenleel  analysis  that  appreciable  quantities  of  the 
sulphur  ware  deposited  on  leaves*  even  those  famed  after  proceealag*  an 
that  they  unqualifiedly  rejected  this  nethod  of  control.  Be  that  ee  It 
■ay*  tha  nethod  has  bean  and  la  atlll  being  used  to  eona  antant  evnry^ere. 

Originally ,  tha  quantities  used  were  vary  high*  Ik  Java.  wiper t- 
n*nta  affected  In  1922  Included  dopes  of  300  kg  of  sulphur  par  h actor. 

Itaa  to  tha  traataant.  the;  percentage  of  sound  leaves  after  drying  md 
fvaaataciin  »d«ched  98X.  ft  on  the  adjacent  untreated  plots*  It  ana 
atlll  901  which  shows  the  rar-reechUg  action  of  sulphur  because  the 
pareoataga  dropped  to  41.81  on  plats  farther  away.  Inter  on.  attempts 
were  node  to  reduce  tha  quantities  and.  in  1923,  satisfactory  ooatrel  m» 
obtained  with  daaaa  on  tha  order  of  1,73  hg/fea.  provided  that  tha  aulphur 
was  spread  at  the  begleetag  of  tba  at  took,  gowover.  It  Ua  disease  had 
already  eftootad  three  to  at*  laavaa  of  tba  plant*  tow  a t  243  kg/ha 
ware  unable  to  control  tha  epiphyte,  la  1924-1923*  Manual  all  satis 
conditions  nada  tha  traatnant  last  effective  (P'laprand.  1924*  1924). 

Hltb  lowar  quantities*  Thuag  (1940)  obtained  appreciably  last  satisfactory 
results  during  the  second  harvest.  la  the  a*  par  least*  of  this  author* 
tha  par oee cages  of  eeuad  plants  an  plats  having  bean  treated  with  about 
190  and  93  bg  of  sulphur  per  hectar  aed  oe  the  control  plots  were  respec¬ 
tively  61.3*  73.4  and  57.8X. 

la  South  Africa*  MapktaS  (1928)  obtained  nearly  cantata  cos  oral 
of  the  otdtue  aa  tba  aaneltlve  variety  Mtctory  Prior  wltb  1-3  appHaatlona 
of  40  bg  of  sulphur  per  bearer.  In  later  testa*  la  add  I  ties  te  spreading 
law  quantities  of  sulphur  (20  kg/ha),  pruning  bo  23-30  on  above  tba  ground 
was  carried  eut  la  seek  naan  nr  aa  to  par  wit  tba  laalipeaai  of  9  or  10 
laavea  of  good  also.  Tba  maker  ef  tnfaeted  pleats,  af  a  caul  of  420, 
was  lowed  to  378*  and  U  tha  controls  to  24.3,  on  plots  treated  le 
tbla  nan Mr.  mining  by  Itself  lowered  the  nuobar  free  398  te  88.  gee- 
ever.  without  pruning,  a  ategla  applteatloa  of  eulpfcwt  at  the  date 
utilised  was  without  affeet  and  two  applications  did  sec  reduaa  tha 
ial nation  bp  earn  than  about  tun -thirds  Qtaphtas.  1930). 
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Also  is  South  Airies i  Moore  and  Retlaf  (1938)  carried  out  experl* 
meats  on  the  influence  of  the  date  of  application*  A  single  application 
carried  out  one  or  two  aonths  after  planting  gives  protection  persisting 
for  several  weeks.  Dpon  harvesting*  the  latest  treatment  was  shorn  to  be 
slightly  aore  effective.  In  contrast  to  thlst  spreading  of  about  60  kg 
of  sulphur  per  heotar  before  planting  does  not  provide  a  Satisfactory 
degree  of  control. 


Seapio  and  Lucaccl  (1953)  reco amended,  in  Central  Italy*  doses  of 
100*120  kg  of  sulphur  par  hactsr  spread  along  alternate  roea,  with  the 
first  application  taking  place  at  the  end  of  July  or  beginning  of  August 
and  repeating  the  treataent  after  irrigation  or  heavy  rains.  Acoording 
to  these  authors*  this  aathod  is  suitable  for  a  hot  climate  and  for  sunny 
fields  share  the  leaves  are  thick  enough  to  prevent  dispersion  of  the 
sulphur  vapors.  With  varieties  of  tobacco  which  do  not  cove  the  ground 
vary  wall  and  when  a  cool  sad  moist  stroer  favors  -the  development  of  the 
ep;iphyte*  Lucaccl  and  D'Aralnl  (1953)  adviae  dusting  with  colloidal 
sulphur  7.P.  at  0.3-41  and  of  oalclue  poly  sulphate  at  0.2*0.31.  Under 
the  conditions  prevailing  in  cheea  regions*  a  first  application  oathe 
upper  surface  of  the  leaves  should  bt  sffactad  during  the  first  two  wanks 
1b  August  and  repeated  upon  .ha  first  signs  of  infection  or  after  heavy 
rains.  Kith  such  a  treatment*  the  plants  showed  only  traces  of  infection 
whereas  the  control  plants  were  seriously  affected.  According  to  the 
authors*  the  leaves  so  treated  coos  errs  a  normal  or  improved  aroma. 

In  ardsr  to  evaluate  the  damage  from  mildew*  Scsraoussl  and 
Clfarrl  (1949)  developed  n  simple  method.  Isch  leaf  la  divided  isto  12 
sectors  to  eaoh  of  which  in  assigned  n  value  of  1,  or  into  8  sections 
each  of  ditch  has  a  value  of  1.5.  Ota  each  sector,  a  trace  of  infection 
la  noted  at  the  beginning  (C,).  and  at  the  end  of  the  SKpmrieeee  (C7). 
When  the  averages  of  C|  sad  &2  srs  known*  n  control  Index 

C, 

D  *  100  *  100  can  be  obtained. 

C2 

Scar anus  si  (1949)  employed  this  method  on  tobacco  plants  under 
glean  artificially  Inoculated  and  than  treated  by  various  fungicides 
and  found  that  sulphur  composed  of  particles  of  60  aicroas  or  larger 
gave  better  control  then  sulphur  with  smaller  particles.  Colloidal 
sulphur  with  per  tides  of  a  maximum  of  one  at  cron  la  diameter  ware  even 
less  effective.  However,  the  concentrations  utilised  in  this  experiment 
ware  different*  according  to  the  product*  I. a..  I  eo  0.23*  for  dusting 
sulphur*  0. 3  •  0.128  for  deroalsed  sulphur*  and  C.05  to  0.011  far 
colloidal  sulphur. 


At  Madagascar*  several  expert  sent  a  to  ha  discussed  later  wve 
carried  out  to  coaparo  the  effectiveness  of  treatment  by  sulphur  spread 
at  25  and  50  kg/ha  to  that  of  other  products,  m  cases  share  oldiue 
appeared  belatedly*  sulphur  had  the  advantage  of  its  greater  duration  of 
action. 
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Sloe*  the  organoleptic  modifications  due  to  treatment  seed  not  be 
considered  1b  the  seed-bed »  the  selection  of  products  la  such  rare  easy. 
Hopkins  (1956)  suggests  weekly  dusting  of  the  young  plants  with  a  special 
s'xtu.  *  ("seed-bed  mixture”)  wooposed  of  2.5X  of  DM  with  51  of  active 
natter*  SI  of,  copper  oxychloride*  231  of  finely  powdered  sulphur  and  67.51 
of  talcua. 

Such  other  standard  anti  cry  ptogaalc  agents  ea  copper  and  caldun 
sulphite  la  practically  not  usad  due  to  their  dauaiai  effect  on  processed 
tobacco. 


D'Angrerand  (1924),  from  findings  obtained  In  Java  in  1918*  alao 
r sported  that  the  control  fay  oalclua  sulphite  spray  or  Bordeaux  mixture 
wac  not  satisfactory  in  cooper i son  to  dusting  with  sulphurs  48.77  and 
8.061  of  sound  plants  as  against  96*991*  In  addition*  tha  oalclua 
sulphite  spray  produced  serious  burns  on  tha  leaves,  However*  oalclua 
sulphite  was  r  Sanaa  aided  In  lusala  by  Qrooahevoy  and  Ucykh  (1940)  at  a 
concentration  of  11.  Although  they  aoknowladga  that  the  treetaent  loused 
the  quality  of  the  tobacco  aaneehat.  these  authors  did  consider  that  the 
oldiua  would  otherwise  have  at  Seated  the  toheoeo  eves  rare  strongly,  an 
the  other  hand*  Ve abater ayaa  (1957)  In  India  reported  that  oldiua  had  boon 
controlled  by  using  the  Bordeaux  mixture  at  ll.ia  combination  nth  tha 
removal  of  tha  low*  leaves. 

Recommended  by  Lucacd  and  d'Aminl  (1953).  oalclua  polysulphlde 
at  0.2*0.31  was  found  to  be  sff active  by  D'Angrsaoad  (1926)  as  wall  as 
alao  potasaiua  polysulphlde  but  was  abandoned  by  this  author  due  to  tha 
particles  adhering  to  tha  leaves. 

Xn  ex  per  locate  la  Algeria  la  1936  (Frets! ,  1937).  oalclua  poly, 
sulphides  at  21  produced  satisfactory  control  without  any  phy to toxic  action. 
Unfortunately  i  the  disagrees  hie  orgaaolaptle  characteristics  of  the 
tobacco  produced  were  ee  pronounced  that  chla  treat  want  had  to  he 


ftolymlphlde  of  polytthylaae  applied  to  varlowe  young  plants  pro* 
vidad  tha  sane  or  batter  control  thea  that  obtained  with  soluble  (%uull* 
labia”)  sulphur |  however,  at  0.31  the  remits  ware  oa  tha  average  laaa 
satisfactory  thaa  these  with  soluble  sulphur  (Clforri  and  Scaroaissi. 
1949). 


lonetinas  rasa— dad  as  a  curative  agent  for  plant  ml  dove, 
potassium  pensaaganate  haa  bean  tasted  on  tobacco  ky  various  authors, 
ft”  experiments  under  glass  ef  Scar  spans  I  (1949)  showed  aa  appreciable 
effectiveness  of  thia  product  at  a  cone  so  tret  Ion  ef  0*1  fcs  0.3%.  Qs  the 
other  head,  d'Aagsanond  (1926)  is  Java  baa  bald  that  it  ask  as  tha 
iafectloe  ova  severe  end  Mar  colli  (1932)  alao  held  that  It  earned  severe 
bursa. 
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Salicylic  anilide  haa  baan  triad  out  on  tobaoeo  for  mere  than  20 
years.  Thun*  (1936)  reported  that  "ehirlsa,"  trade  nans  of  the  product* 
was  afflictive  against  ntldew  by  dusting  but  did  not  consider  an  extended 
uae  possible.  Shir lan  had  already  been  employed  successfully  against  the 
same  purasite  on  cucuaber  (Orchard*  1933).  During  experiments  under 
glass*  Mar call 1  (1952)  noted  that  dusting  with  salicylic  anllida  rapeatad 
twice  had  a  remarkably  preventive  action  and  provided  better  control  than 
dusting  with  sulphur. 

Consideration  has  been  given  to  controlling  nlldewe  by  meena  of 
products  psascreeiag  Into  the  tlaauea  of  the  plant  with  the  sap.  Bxperl- 
etatt  In  this  direction  were  wade  la  Italy  on  tobacco  seedlings  under 
glass  by  wetting  the  noil  with  soluelana  of  thiosulphate  or  lithium  aalta. 
ilia  first  product  wee  effective  only  as  a  curative  agent  at  concentrations 
of  1. 3  to  2X  which  oauaad  serious  damage  to  the  plants.  On  the  other 
band  lithlua  carbonate  In  50X  end  In  fblly-saturated  solutions  (about 
0.685  and  1.371)  was  a  vary  aff active  preventive  but  not  a  curative 
agentt  30  days  after  infection*  plants  treated  3  tines  at  Intervals  of 
3  days  with  the  saturated  solution  had  an  Index  of  infection  of  22  as 
against  an  index  of  337  for  the  control*  (VI  Jill  and  Clfcrrl*  1951). 

Watting  of  the  soil  a  second  ties  and  25  days  later  with  solutions  of  301 
and  1SX  of  saturation  —  concentrations  perhaps  too  low  —  did  not  glva 
satisfactory  oontrol.  However*  the  planes  ao  traatnd  showed  a  batter 
deviopwent  than  that  of  the  control  (Vidal!  *  1932). 

New  teats  under  glaea  by  D'Srwlal  (1933)  showed  that  the  treatment 
actually  raduoad  the  wisher  of  infected  plants  but  oauaad  mark  burns  on 
the  leaves.  Xhe  author  therefore  concluded  that*  although  lithium  carbonate 
is  effective  agalnse  mildew*  the  optimum  dose  la  easily  cither  mtceadmd 
or  mot  reached*  depending  on  the  quantity  and  the  quality  of  the  ground 
ao  treated. 

A  recent  product*  "Baratheas*  (aathyUhaptyl  dlnltrophenyl 
rotomatsT)  la  a  specific  for  nlldsw.  furnished  as. soluble  powdmr  at  231 
of  native  matter*  amulalfleble  products  at  23X  and  SOX  of  active  matter 
or  la  Sutlag  powdmr  form  at  1.3  sad  3X  of  active  matter*  It  haa  hams  the 
subject  of  war  Qua  tests  4tb  promising  results. 

Whereas  the  action  of  the  sulphur  by  emission  of  vapors  Is  a 
function  of  the  teaperature*  Esrathane  la  very  active  beginning  at  J-4°C. 

Due  to  this  particular  property*  it  la*  according  to  Bey  (1957)*  more 
effective  thee  sulphur  below  IS*  hut  haa  tbs  disadvantage,  above  32°  *  of 
the  possibility  of  damaging  the  leaves. 

Qn  cucumber  Infected  with  Bryetphe  olohoreceerum*  three  treatment* 
with  Kara  these  at  coaeeetretlona  of  0.41  end  0.(0  ppm  showed  theaeelves 
were  effective  than  sulphur  or  ooppar  (holes*.  1934).  the  author  noted 
that  the  application  of  the  product  la  the  fora  of  a  fog  oeuaed  nsh  lees 
damage  to  the  lessee  thee  the  stssdsrd  dusting  setheds. 
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Experiments  (with  Karathaae)  on  tobacco  hava  been  carried  out  la 
•ever a 1  oouatrlaa.  la  South  Africa,  control  was  vary  aatlafactory 
(Havanas,  1994,  1939t  Va»  Oar  Blaack,  1933).  The  latter  noted  that  It 
waa  preferable  to  sulphur  which  altera  the  quality  of  the  tobacco. 

Robbouv  (1937)  also  believes  that  It  hat  a  leai  daaaging  affect  oa 
quality  because  the  product  dacoaposea  rapidly. 

In  tests  carried  out  in  Algeria  in  1936,  Karathana  was  coapazed 
with  other  products  which  had  an  equal  or  greater  fungicidal  property  but 
were  considered  unsatisfactory  due  to  the  alteration  of  the  organoleptic 
quail  ties  of  the  tobacco  obtained.  At  a  concentration  of  0.122Z,  Kar  ethane 
slightly  aodifias  the  aroaa  of  the  tobacco  but  this  dlsadvaatigs  was  no 
longer  noticeable  at  s  concentration  of  0.0611*  On  the  other  hand,  under 
these  experimental  conditions,  the  low  dose  cauaed  slight  burns;  un¬ 
fortunately,  at  the  higher  doae,  these  become  rather  savers  and  we  elao 
find  a  yallow  and  viscous  dapoatt  on  tha  laavaa.  Such  a  deposit  was  also 
notad  in  soma  cases  at  Madagascar. 

In  Italy,  la  the  experiments  under  glass  of  Clferri  (1957)  on  the 
variety  Xanthy  Yaks,  dusting  with  Barathea*  at  0.081*  In  3  intervals,  ?• 
completely  controlled  oldlun  t abaci.  Four  weeks  after  treatment,  the 
control  index  as  calculated  by  tha  Method  already  explained  was  57.  Other 
testa  under  glass  by  Mircalll  (1957)  on  Virginia  Bright  showed  that 
dusting  with  Xarathane  at  0.061  3  days  after  transfer  to  the  glass  house 
protected  the  plants  for  2  weeks,  and  was  batter  than  tha  salicylic 
anllldo  at  0.8%  used  ea  control.  At  concentrations  of  0.12  and  0.18%, 
tha  duration  of  protection  by  Xarathana  reached  3  weeks.  Those  results 
wars  conflrnad  to  tha  open  field  la  anpnrlnante  utilising  the  product 
either  la  the  fern  of  powder  at  0.06%  or  in  the  form  of  an  •euleloo  at 
0.03%.  Tha  traetnsnt  did  not  saam  to  effect  either  tha  taste  or  tha 
aroaa  of  the  tobacco. 

At  Madagascar,  a  number  of  axperiaants  vara  carried  out  la  1955 
for  comparing  Xarathane  with  varioua  other  products.  The  results  varied 
rather  considerably  depending  on  tha  data  at  which  treatment  waa  started. 

In  1957,  in  particular,  tha  delayed  appearance  of  thn^  mildew  favored  the 
sulphur  treatment,  the  action  of  which  is  more  persistent i  under  these 
conditions,  although  the  count  of  grama  1  saves  placed  Kara  thus  first 
(dusted  4  class  sc  Intervals  of  8  day*  with  300  lttara  of  0.12%  of 
Baratheas  combined  with  a  mmcctsg  agmt  ("ataldlaa")  at  0.1%),  the 
sulphur  treatment  (spread  twloa  at  Intervals  of  10  days  at  23  kg/ha) 
provided  the  largeet  quantity  of  dried  sound  Inavns.  Oa  tha  other  hand, 
la  1933,  plots  subjected  to  Karethaas  dusting  four  tins,  protfuoed  18.423 
g  of  sound  dried  leave*  as  against  12.  370  g  for  plants  dusted  twice  with 
sulphur  and  7,213  g  for  the  control*.  Sulphur  iparead  ones  gave  result* 
which  differ  very  little  fron  those  ohtelnad  by  aprendlcg  tha  sulphur 
twice  (11,740  g)  but  (arathenc  dueling  at  2  instead  of  4  tines  made 
such  treataent  practically  ineffective  (7,300  g).  * 


% 
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Another  experiment  combining  Kar ethane  treatment  end  pruning  proved 
that  the  beet  results  are  obtained  by  combining  the  two  operations! 
regardless  of  Esther  the  results  are  expressed  as  a  percentage  of  leaves 
infected  at  harvest  time  (181  ss  against  59X  for  the  controls)  or  by 
weight  of  sound  dried  leaves  (3*773  g  ss  agsinat  2*200).  It  would  sawn 
that  Karathane  and  pruning  aha re  about  equally  in  this  improvement. 

COHCLPSIOH 

In  the  problem  of  tobaebo  mildew*  the  essential  point  *ilch  neads 
to  b«  clarified  therefore  seems  to  be  definitely  the  exact  identity  of 
the  parasite  which  remains  a  subject  of  discussion  in  many  countries. 
Actually*  only  the  precise  determination  of  the  species  or  the  race 
responsible  for  the  mildew  will  make  it  possible  for  the  planters  of  a 
given  region  to  fully  avail  thus  elves  of  the  findings  of  foreign 
researchers  In  regard  to  sslsction  for  example.  This  may  also  ssttle  the 
apparent  contradictions  which  can  be  noted  in  the  observations  of  various 
authors  on  the  biology  of  the  parasite  and  specifically*  on  the  important 
question  of  the  host  plants.  However,  the  impossibility  of  cultivating 
the  responsible  fungus  in  the 1 laboratory,  except  by  wey  of  tissue  or 
orgam  cultures*  appreciably  reduces  the  chance  of  obtaining  amnial 
fructifications  which  so  far  saen  to  be  necessary  for  identification 
since  the  morphological  and  biometric  characteristics  of  the  forms  of 
oldtuo  (tht  biochemical  and  cytologies!  character  Utica  have  not  yet  been 
utilised  as  far  ss  we  know)  fluctuate  too  greatly  or  ere  insufficiently 
pronounced  to  give  any  indications  of  real  value. 

Fortunately*  such  mulct  determination  in  sot  entirely  necessary 
when  chemical  agents  of  control  are  employed.  Inspite  of  the  difficulties  * 
of  applying  such  treatments  to  tobacco,  at  least  two  must  be  taken  into 
ooaslderetloni  there  le  first  Car  ethane  which  mutt  he  eanbldtd  with  a 
wetting  agent  if  it  is  eeployed  by  dusting  and  second  the  standard 
method  of  spreading  sulphur  oa  the  ground.  The  former  doew  not  appear 
to  offer  any  major  disadvantages  as  long  as  the  taaparsture  remains 
relatively  low,  The  lattar  becomes  increasingly  effective  in  hot  weather, 
loth  together  therefore  make  it  theoretically  possible  to  oovar  the 
mattre  taage  of  climatic  comdrtioas  which  may  be  present  la  the  cultivation 
of  tobacco,  gotta  arc  not  entirely  free  from  objections.  Karathane  has  e 
relatively  redueed  duration  of  action  so  that  treatment  must  be  repeated 
mere  frequently  and  than  raises  coats.  Kith  sulphur*  even  if  the  spread* 
lag  is  carried  out  very  carefully*  the  rich  of  aitaratloe  of  the  aroma 
of  the  ts bases  is  always  present. 

In  coming  yemro*  there  will  certainly  be  developed  other  treat* 
meats  which  may  be  preferable  from  the  point  ef  view  of  ef fact  1  venose* 
quality  of  the  tobacco  and  profitability.  Expert  meet  i  which  are  not  yet 
sufficiently  far  advanced  to  peralc  any  ooacluaion  arc  being  effected  mad 
show  promising  results.  One  ef  theee*  for  example*  is  destiag  of  the 
leaves  with  email  doses  of  colloidal  smlphur. 
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Nor  should  ut  rorjat  In  regard  to  coitrol  of  the  epiphyte  that 
tone  el  teen t ary  precautions  are  sufficient  la  thanaalvaa  to  considerably 
increase  the  chances  of  the  plantar.  A  suitable  orientation  of  rove  and 
judicious  choic'  of  the  date  of  planting  as  a  function  of  the  clinatic 
characteristics  of  the  region  say  reduce  the  risk  of  infection  to  e  high 
degree  on  a  sound,  veil  cultivated  and  uintained  terrain.  It  vould 
seat,  aoreover .  that  pruning  la  essential  to  provide  the  sMXloun 
effectiveness  of  chteical  treatoents  without  which  they  tend  not  to  be 
uneooaoaleal. 
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Figure  1.  Staple  of  tobacco  aildev  froa  Tananarive  (collected  by 
G.  Bourlquet);  1  -  foroatlon  of  oidlal  2  -  oidiai 
3  -  jpychlde  (?)  Cielnnobolua  Ceeatll  developed  la  the  cooldlo 
phore  of  the  oldira. 

figure  2.  Oldlvsi  of  tobacco;  eapect  of  the  felting  f  creed  bp  asexual 
fructifications  of  the  fungus. 
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